Differential regulation of three glucose transporter genes in a renal epithelial cell line.
Three hexose transporter genes, the Na(+)/glucose cotransporters SGLT1 and SGLT3 (formerly SAAT1/pSGLT2) and the facilitative transporter GLUT1, are expressed in a renal epithelial cell line with proximal tubule characteristics. A number of studies have demonstrated that SGLT1 expression is coupled to the cellular differentiation state and is also negatively regulated by its substrate glucose. In the present study, we demonstrate that SGLT3 mRNA expression is relatively unaffected by conditions promoting dedifferentiation (reseeding to a subconfluent density, activation of protein kinase C) or differentiation (confluent cell density, activation of protein kinase A) nor was expression sensitive to hyperglycemic glucose levels in the medium. We further demonstrate that protein kinase A and protein kinase C exert opposing effects on GLUT1 and SGLT1 mRNA levels in polarized cell monolayers, indicating that GLUT1 mRNA is also highly regulated in polarized epithelial cells by agents affecting cell differentiation. The relatively constitutive expression of SGLT3 mRNA suggests a novel role for this low-affinity Na(+)/glucose cotransporter, to provide concentrative glucose uptake under hyperglycemic conditions where expression of high-affinity glucose cotransporter SGLT1 mRNA is significantly downregulated.